Advancements in medicine have allowed for the medical or surgical modification of ambiguous genitalia, or for sex reassignment in transpeople. [1] [2] [3] [4] The etiology of ambiguous genitalia is broad, including genetic alterations, hormone imbalances, gonadal dysgenesis, or structural abnormalities. 2, 5 Depending on the presence of XY or XX chromosomes, gender assignment is largely dependent on the etiology of ambiguous genitalia. 2 For example, the recommended sex assignment for 46,XX with congenital adrenal hyperplasia or 46,XY and complete gonadal dysgenesis is female, while the recommended sex assignment for 46,XY with 5-alphareductase-2 deficiency could be male or female depending on sexual potential. 2 Gender identity indicates the persistent sense of self as a woman or man and, as such, transpeople who identify as the opposite sex may pursue gender reassignment by means of hormone replacement therapy, surgery, or a combination of both. 1,2 However, the complexity of gender identity is increasingly perceived as a bimodal continuum instead of a binary categorical system. 4 Several countries, including India, Nepal, Pakistan, and Bangladesh, recognize a third nonmale/nonfemale gender category, and this is listed as such on official government documents. 4 Importantly, gender reassignment will result in a discrepancy between genetic sex (46,XX or 46,XY) and gender identity (female or male), while gender assignment could result in a discrepancy between genetic sex and gender identity. Our laboratory has recently encountered genetic sex and gender identity discrepancies on two occasions, both of which led to extensive laboratory investigations only to discover that sex assignment or reassignment had occurred. Importantly, this information was not indicated on the test requisition forms. Both patients had histories of lymphoma and underwent bone marrow biopsies for staging purposes. Conventional cytogenetics were performed and the genetic sex was opposite to the sex indicated on the test requisition forms. These discrepancies prompted additional investigations to rule out several possibilities including: specimen mixup from the referring institution; specimen mislabeling in our laboratory; potential specimen mix-ups at various stages of metaphase cell preparation; and histories of opposite sex bone marrow transplants. After exhausting all these explanations for the discrepancy in our first case, our discussion with the referring clinician revealed a history of ambiguous genitalia and gender assignment surgery. For the second case, a thorough search through the patient history revealed femaleto-male gender reassignment.
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Errors in laboratory medicine are traditionally categorized by pre-analytical, analytical, and post-analytical phases. [6] [7] [8] Further subdividing the preanalytical phase, "conventional" preanalytical errors occur under the control of the laboratory, while pre-pre-analytical errors occur outside of the laboratory and can result from test ordering practices, specimen collecting and handling, or transportation. 6 Genetic sex and gender identity discrepancies encountered in genetic laboratories can certainly be classified as prepreanalytical errors and can have several unfavorable outcomes. First and most importantly, failure to communicate a history of gender assignment or reassignment could pose a serious risk to patient care. For example, risk calculations or recommendations for a patient with a BRCA1/2 mutation could be inaccurate if the family history fails to identify a transgender family member by their genetic sex rather than by gender identity. 9 Some reference ranges for analytes (e.g., hemoglobin, hematocrit, lipid profiles) in clinical chemistry and hematology are also based on genetic sex, and discrepancies could cause unnecessary evaluation, potential misdiagnosis, and unneeded therapy. 10 In addition, troubleshooting major discrepancies in genetic laboratories require a great deal of time and resources. Effectively, communicating a history of gender assignment or reassignment would prevent laboratory personal from spending an exorbitant amount of time investigating discrepant results.
One of several critical aspects identified in the pre-preanalytical phase includes "the right patient", and addresses issues associated with patient identification. 8 Avoiding specimen mix-up by using multiple identifiers (e.g., date of birth, name, sex, medical record number) has greatly reduced the risk of errors and is applicable to the majority of specimens handled in laboratory medicine. However, if gender assignment or reassignment has occurred, a potential patient identifier discrepancy may occur (sex reported on the test requisition form versus genetic sex). We have identified several potential solutions to address this issue. Substituting "birth sex" for "sex" on test requisition forms would address those that underwent gender assignment (if the genetic sex is known) or reassignment. Check boxes indicating a history of ambiguous genitalia or gender reassignment could also be incorporated into the test requisition form. Perhaps the most reasonable solution is fostering open and frequent communication between clinicians and laboratory directors. By doing so, laboratory directors could emphasize the importance of communicating histories of gender assignment and reassignment and how they may impact patient care and laboratory operations.
In conclusion, gender assignment and reassignment can lead to patient identifier discrepancies that, if not effectively communicated to the genetics laboratory, could potentially compromise patient care or lead to extensive and unnecessary laboratory troubleshooting. Several options have been proposed that may facilitate gathering this information more readily-most importantly, open and frequent communication between clinicians and laboratory directors. 
